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pens 

•: (57) Abstract 

Issue: To be able to make stable markings with light pen pressure, to be able to 
erase the markings cleanly by heat, such as by ironing, and to be able to remove 
the markings simply by washing. To have superior storage stability, such as the 
polyethylene particles not separating from the ink composition, and to have a 
superior degree of whiteness in the pen markings. 

Means of resolutionT The ajmpositipn uses dispersed p^ wax particles 

having a particle size of 0 3-1 0 um as the colorant, contains 5~35 wt% solids in 



relation to the total weight of the ink composition, and contains 0.01-5 wt% 
polysaccharides in relation to the total weight of th ink composition. 

Claims 

Claim 1 

A water-based erasable ink composition for ballpoint pens containing dispersed 
polyethylene particles as the colorant, and. containing polysaccharides. 

Claim 2 

A water-based erasable ink composition for ballpoint pens described in Claim 1 
wherein the polyethylene particles are polyethylene wax particjes. 

Claim 3 

A water-based erasable ink composition for ballpoint pens described in Claim 1 
or Claim 2 wherein the particle size of the polyethylene particles is Q.3-10 urn. 

Claim 4 

A water-based erasable ink composition for ballpoint pens described in any of 
Claims 1 through 3 wherein the polyethylene particles are distributed by water 
emulsion or water dispersion. 

Claim 5 

A water-based erasable ink composition for ballpoint pens cited in any of Claims 
1 through 4 wherein the polyethylene particles are contained at 5~35 wt% in solid 
weight solid in relation to the total weight of the ink composition. 

Claim 6 

A water-soluble ink composition for ballpoint pens cited in any of Claims 1 
through 5 wherein the polysaccharides are at least one compound selected from 
microbial polysaccharides and their derivatives, water-soluble plant 
polysaccharides and their derivatives, or water-soluble animal polysaccharides 
and their derivatives. 

Claim 7 -.' 

A water-based erasa ble ink composition for ball point pens described in Claim 6 
wfiereirTthe microbial polysaccharides and their derivatives are at least one 
compound selected from pullulan, xanthan gum, welan gum, rhamsan gum, 
succinogiycan, or dextran. 



Claim 8 



A water-based erasable ink composition for ballpoint pens described in any of 
Claims 1 through 7 wherein the polysaccharides are contained at 0.01-5 wt% in 
relation to the total weight of the ink composition. 

Claim 9 

A water-based erasable ink composition for ballpoint pens described in any of 
Claims 1 through 8 wherein the viscosity of the ink composition is 100~10000 
cps. 

Claim 10 

A water-based erasable ink composition for ballpoint pens described in any of 
Claims 1 through 9 wherein 0.5-10 wt% moisturizing agent is included 

Claim 11 

A water-based erasable ink composition for ballpoint pen^type chalk composed of 
the water-based erasable ink composition described in any of Claims 1 through 

10. '. 

Claim 12 

A water-based erasable ballpoint pen filled with a water-based erasable ink 
composition for ballpoint pens described in any of Claims 1 through 10. 

V .Claim 13 . 

A water-based erasable ballpoint pen wherein the water-based erasable ink 
composition for ballpoint pens is loaded in an ink storage tube; a reverse flow 
prevention agent is loaded in the rear end of the ink composition that is loaded in 
said ink storage tube and follows after the ink as it is discharged; and a tip 
stopper that mates with a ball tip is connected to the front end. 

Claim 14 ■ : y ;: 

Water-based erasable ballpoint pen-type chalk that is filled with the water-based 
erasable ink composition described in any of Claims 1 through 10. 

v Claim 15 ; . ; '. y ; :. ■ yy . VV^yC ■ -. V ■' ..• ' ■ •-. ., '. .' : v -,y .; ; ' ' 

Water-based erasable ballpoint pen-type chalk wherein the water-based erasable 

ink composition for ballpoint pens is loaded in an ink storage tube; a reverse flow ^ ^ 



prevention agent is loaded in the rear end of the ink composition that is loaded in 
said ink storage tube and follows after the ink as it is discharged; and a tip 
stopper that mates with a ball tip is connected to the front end. 

Detailed description of the invention 

0001 

Technical field of the invention 

The present invention is related to a water-based erasable ink composition for 
ballpoint pens, and in particular, the present invention is related to water-based 
erasable ink composition for ballpoint pen-type chalks suitable for chalk use. 

0002 

Prior art „ 

Solid chalks have long been used as a writing implement in textile factories to . 
mark cloth. Recently, felt tip pen-type chalks have been commercially marketed, 
and are used in textile factories and in the home. In addition, disclosed in Japan 
Unexamined Patent Publication No. H6-55918 is an ink composition including 
salicylic acid as an ink composition that is soaked in cotton in the ink tank of a 
pen. 

0003 

Problems to be solved by the invention 

However, when using solid chalk, it is rather difficult to make a mark unless 
pressing down on the fabric firmly, and therefore this could never be called 
something easy to use. Moreover, when using solid chalk, because it is a solid, 
there is the problem that it is unstable and the line comes out in light and dark 
shading. Further, the color of the markings made cannot be easily removed, and 
the removal characteristics are poor. 

0004 ' 

Meanwhile, in regard to the ink composition described in Japan Unexamined 
Patent Publication No. H6-55918, when loading this composition in a pen that 
has a fiber bundle pen tip and a cotton filled ink tank, although the 
aforementioned removal characteristics become manifest and the pen has 
satisfactory ease of use compared to solid chalk, there a re the problems that the 
'markings on the d^ same whiteness as the solid, chalk, 

the amount of ink that flows out varies depending on the degree of pen pressure 
making the line prone to have light and dark shading, and the line width of the 



marking is not fixed. Further, there are the problems that the colorant deposits on 
the tip of the pen, and a strong odor appears when adding heat such as by 
ironing. 

0005 

At this point, previously submitted, unpublished Japan Patent Application No. H9- 
160584 disclosed a water-based ink for a chalk marker that included dispersed 
polyethylene particles as a colorant. This was suitable ink because a stable 
marking could be obtained with light pen pressure, the ink could be cleanly 
erased by ironing, and it was simple to remove by washing with water. 

0006 * 

However, when using this ink composition in marking pens with a fiber bundle 
pen tip and a cotton filled ink tank, the polyethylene dispersion ability apparently 
caused the polyethylene particles to separate from the ink composition, and to 
easily clog the pen tip and the ink tank. This caused the problems diminished 
writing characteristics and deterioration of the degree of whiteness in the 
markings. 

0007 

The purpose of the present invention is to offer a water-based erasable ink 
composition that can obtain white, staible markings with light pen pressure, that 
can be cleanly erased by applying heat such as by ironing, and that makes 
markings that can be easily removed by washing. The purpose is also to provide 
an ink composition that is superior in storage stability such that the polyethylene 
particles do not separate from the ink composition. 

0008 ; 

Means to resolve the problems 

As a result of diligent study in order to solve the aforementioned problems, the 
present inventors discovered that all of the aforementioned problems could be 
resolved by compounding polysaccharides in the dispersed polyethylene, and by 
making this into a configuration that is limited to being an ink composition for 
ballpoint pens. Thus the present invention was perfected. 

0009 ; . ;■ . 

Specific ally, the present invention is a water-based erasable ink composition for 
ballpoint pens that contains dispersed polyethylene particles as the colorant, and 
that contains polysaccharides: 



0010 



Consequently, when the ink composition of the present invention is applied to a 
water-based ballpoint pen specifically for chalk, the polyethylene particles 
contained as the colorant are compounded with polysaccharides, and storage 
stability is provided to free ink storage tube specific to ballpoint pens. There is no 
separation or congealing even when stored over a long period of time. Moreover, 
no clogging of the ball tip of the pen occurs, and markings with a superior degree 
of whiteness can be provided. 

0011 

Meanwhile, the polyethylene particles dispersed in water do not form a film at 
room temperature and are not transparent. However, they have the characteristic 
that a transparent film is obtained when heating. Specifically, the polyethylene 
particles do not generally form a film at room temperature and their presence can 
be visually confirmed. However, because the glass transition point or the melting 
point and flow temperature is 95-120° C, the particles melt and flow when 
applying heat, for example, by ironing, and become a clear film. 

0012 

In this way, because the present invention is an ink composition that uses 
polyethylene particles that have a film formation temperature higher than that of 
room temperature, the particles are transparent when writing, become white 
when dried, and the markings appear to have about the same whiteness on the 
cloth surface as those of solid chalk. Moreover, there is no unpleasant odor even 
when applying heat by ironing. When heating by ironing, a film is formed, and the 
film is transparent. Thus, the markings appear to the naked eye to have been 
erased and the markings can be corrected any number of times. Further, these 
particles can be thoroughly removed by washing in water because they easily 
disperse in water. 

0013 

Consequently, the ink composition of the present invention is suitably used as a 
water-based ballpoint pen-type chalk However, the ink composition of the 
present invention is not limited to such a use. For example, it can be used as a 
"Erasable marking ballpoint pen" for t-shirts, notes, drawing paper, and books, , 
which are of high interest because they have not been offered before. The ink 
composition of the present invention can have a large range of applications. 

0014 



Forms of embodying the invention 



The polyethylene particles that can be used in the present invention are not 
limited to these characteristics, but polyethylene wax can be suitably used. 
Moreover, it is preferable that the melting point is 85° CM 30° C and that the 
particles can be stably dispersed in water. 

0015 

The particle size of the polyethylene particles is not particularly limited, but 
0.3-10 pm is preferable. If the particle size of the polyethylene particles exceeds 
10 pm, adhesion to the cloth surface becomes poor, and if smaller than 0.3 pm, 
they become a little difficult to remove by washing with water. Further, in terms of 
storage characteristics, it is preferable that the polyethylene particles be of the 
oxide type. 

0016 

It is preferabje that the polyethylene particles are compounded as a water-based 
emulsion or water-based dispersion. Further, it is possible to use a stock 
commercial water-based emulsion or water-based dispersion in this situation. 
However, for example, it is possible to administer the powdered polyethylene 
particles into an aqueous solution containing a dispersant while agitating, to 
place this on dispersion equipment, and to use the result as a water-based 
dispersion solution. 

0017 

It is possible to cite, for example, the products named "AC polyethylene 629," 
and " AC polyethylene 655° manufactured by Allied Chemical Co. for use as a 
water-based emulsion or water-based dispersion of polyethylene particles. The 
products named "Polyethylene wax CJ-1 37," and "Polyethylene wax CJ-71 * 
manufactured by Koyo Chemical Co. may also be cited as examples. Of these, 
the product named "AC polyethylene 655" manufactured by Allied Chemical Co. 
and the product named "Polyethylene wax CJ-1 37" manufactured Koyo Chemical 
are suitable. 

0018 ; ... :V ....-- \X. 

The amount of polyethylene particles used is not particularly limited, but 5-35 
wt% in solid weight, preferably 1 0-25 wt% in solid weight, is sufficient for 
implementation. If the amount of polyethylene particles used is less than 5 wt% in 
solid weight, the whiteness of the markings disappears. Meanwhile, if the 
polyethylene particles exceed 35 wt% in solid weight, the viscosity increases and 
the fluidity of the ink on the cloth becomes poor. The writin g performance d rops; 
and inevitably this is not suitable as a ballpoint pen. 



0019 



Further, if a powder of polyethylene particles is used such as the product named 
"AC polyethylene" manufactured by Allied Chemical Co., it is preferable to use a 
dispersant as previously described. Polyoxyethylene nonylphenyl ether, 
polyoxyethylene alkyl ether, polypropylene glycol polyethylene glycol block 
copolymer, polyoxyethylene polyoxypropylene block copolymer, and alkyl 
benzene sodium sulfonate maybe cited as dispersants. 

0020 

Natural polysaccharides such as microbial polysaccharides and their derivatives, 
water-soluble plant polysaccharides and their derivatives, and water-soluble 
animal polysaccharides and their derivatives may be cited as polysaccharides 
can be used in the present invention. For example, pullulan, xanthan gum, welan 
gum, rhamsan gum, succinoglycan, and dextran may be cited as microbial 
polysaccharides. Water-soluble plant polysaccharides and their derivatives 
include, for example, tragacanth gum, guar gum, tara gum, locust bean gum, 
ghadi gum, arabino galactan gum, gum Arabic, quince seed gum, pectin, starch, 
sairium [phonetic] seed gum, carrageen gum, alginic acid and Agar. Gelatin and 
casein are, for example, included in water-soluble animal polysaccharides and 
their derivatives. 

0021 

In particular, microbial polysaccharides and their derivatives, and in particular 
xanthan gum, welan gum, and rhamsan gum may be cited as preferable 
polysaccharides. The product named "KELZAN" manufactured by Sansho Co. , 
Ltd. can be suitably used as a xanthan gum. The product named "K1A96" 
manufactured by Sansho Co. , Ltd. may be suitably used as a Welan gum. The 
product named "K7C233" manufactured by Sansho Co., Ltd. may be suitable 
used as a rhamsan gum. 

•'.0022 • 

Polysaccharides may be used singly, or in combinations of two or more kinds. 
The amount of polysaccharides used may, for example, be in the range of 0 01-5 
wt% in relation to the total weight of the ink composition, preferably in the range 
of 0.03~0.5 wt%, and optimally in the range of 0.05-0.2 wt %. If the amount of 
polysaccharides used is less than 0.01 wt %, the dispersion characteristics drop, 
the polyethylene particles easily separate and coagulate, and the storage stability 
deteriorates. On the other hand, if 0.5 wt% is exceeded, the viscosity of the ink 
^composition become 
However, if 5 wt% is exceeded, it becomes excessively high viscosity, the writing 
characteristics deteriorate, and this is not preferable in terms of practicality. On 



the other hand, if more than 0.05 wt% polysaccharides are added, the long term 
storage stability is improved. 

0023 

It is preferable to use a moisturizing agent in the ink composition of the present 
invention in order to prevent scratchy, marks caused by the drying of the pen tip. 
Propylene glycol, glycerin, ethylene glycol, diethylene glycol, polyethylene glycol, 
and ethylene glycol may be cited as moisturizing agents. If using a ballpoint pen- 
type chalk, propylene glycol, glycerin, and ethylene glycol are particularly 
suitable. 

0024 

The amount of moisturizing agent used is not particularly limited, and 0.5-1 0 wt% 
can be sufficient in practical terms. The preferable range is 1 -3 wt%. If the 
amount of moisturizing agent used is less than 0.5 wt%, the pen tip becomes dry 
and scratchy marks can be easily produced when writing. If the amount of 
moisturizing agent used exceeds 10 wt%, it becomes difficult to dry (difficult for 
the water to evaporate), and although the mark will become white, this will take 
time, and the coloration of the white will become weak. 

0025 

Moreover, it is preferable to use a preservative in the ink composition of the 
present invention in order to prevent decay or growth. For example, sodium 
benzoate, the product named "Proxel XL>2" manufactured by Geneca Co., or the 
product named "Courtside H" manufactured by Takeda Pharmaceuticals may be 
used. 0. 1 ~2.0 wt% is sufficient in practical terms for the amount of preservative 
used, and the preferable range is 0.3-1 .0 wt%. If the amount of preservative 
used is less than 0.1 wt%, the preservative effect is poor. In contrast, even if 
more than 2.0 wt% were used, it will be difficult to manifest any notable 
preservative effect beyond that 

^026 ^ : : \ : . \ . - v 

Water is used in the present invention. It is sufficient in practical terms to use 
50-90 wt% water, but the suitable range is 65-85 wt%. Further, it is preferable 
that the viscosity of the ink composition of the present invention be 100-10000 
. cps. " 

... ' • ;,■ . "-VP^ 

~~~~ - ^The water-based:erasable ink compositibrTfof ballpoint pens pf the present T ; V 
invention may be obtained by the following manufacturing method. Specifically, 
when the polyethylene particles are a powder, the polyethylene particles are 



administered while agitating in an aqueous solution that already has the 
dispersant in it. Next, this is placed on a dispersing device and made into an 
aqueous dispersed solution. A commercially prepared aqueous dispersion type 
or aqueous emulsion type dispersion solution may be used as is. The 
polysaccharide is made into a 1% solution in advance by using, for example, a 
Cornel mixer, and this is used. Everything except the dispersion solution is first 
agitated thoroughly, and afterwards, the dispersion solution is gradually while 
agitating. Next, the ink is degassed after agitation, and this makes the final ink 
composition. 

0028 

Embodiment 

Water-based erasable ink compositions for ballpoint pens were prepared for 
embodiments and comparative examples using the following compositions based 
on the aforementioned manufacturing method. * 

0029 . 

(Embodiment 1) 

Polyethylene wax emulsion (40% solid weight) 50.0 wt parts 

(Product name "Polyethylene wax CJ-1 37" manufactured by Koyo Chemical Co.) 

Rhamsan gum (Product name "K7C233" manufactured by Sansho Co., Ltd.) 

0. 15 wt parts 

Ethylene glycol (Moisturizing agent) 6.0 wt parts 

Proxel XL-2 (Preservative, product name from Geneca Co.) 0.2 wt parts 

Courtside H (Preservative, name of product manufactured by Takeda 
Pharmaceutical Co., Ltd.) 0 3 wt parts 

Water 43.35 wt parts 

0030 ' ■ "/. . ^ 
(Embodiment 2) 

Polyethylene wax (Powder) • ••/•" . ) y'-. ■ y ' . 1 5.0 wt parts 

(Pr^u^ rTarne" ,, AC polyethylene 655" manufactured by Allied Chemical Co.) 

Polybxyethyiene nonylphenyl ether (Qispersant) 3.0 wt parts 



Xanthan gum (Product name "KELZAN" manufactured by Sansho Co., Ltd.) 

0.2 wt parts 

Glycerin (Moisturizing agent) 4.0 wt parts 

Sodium benzoate (Preservative) 1 .5 wt parts 

Water 76.3 wt parts 

0031 

(Embodiment 3) 

Polyethylene wax emulsion (40% solid weight) 15.0 wt parts 

(Product name "Polyethylene wax CJ-137" manufactured by Koyo Chemical Co.) 

Rhamsan gum (product name "K7C233" manufactured by Sansho Co., Ltd.) 

0.2 wt parts 

Ethylene glycol"Moisturizing agent" 2.0 wt parts 

Proxel XL-2 (Preservative^ name of product manufactured by Geneca Co.) 

0.2 wt parts 

Courtside H (Preservative, name of product manufactured by Takeda 
Pharmaceutical Co.) 0.3 wt parts 

Water 82.3 wt parts 

0032 

(Embodiment 4) 

Polyethylene wax emulsion (40% solid weight) . 81.5 wt parts ; 

(Product name "Polyethylene wax CJ-137" manufactured by koyo Chemical Co.) 

Rhamsan gum (product name "K7C233" manufactured by Sansho Co., Ltd.) 



0.15 wt parts 



Ethylene glycol "Moisturizing agent" 3.0 wt parts 

Proxel XL-2 (Preservative, name of product manufactured by Geneca Co.) 

0.2 wt parts 

Courtside H (Preservative, name of product manufactured by Takeda 
Pharmaceutical Co.) 0:3 wt parts 

Water 14.85 wt parts 

0033 

(Comparative example 1) The rhamsan gum was omitted from the compound 
composition of Embodiment 1, and other than adjusting for the weight of this part 
of the compound with water, an ink composition the same as Embodiment 1 was 
made. 

0034 

(Comparative example 2) The polyethylene wax CJ-137 in the compound 
composition of Embodiment 1 was changed from 50.0 wt parts to 10,0 wt parts, 
and other than adjusting for the weight of that part of the compound with water, 
an ink composition the same as Embodiment 1 was made. 

0035 ■ ' 

(Comparative example 3) The polyethylene wax CJ-1 37 in the compound 
composition of Embodiment 1 was changed from 50.0 wt parts to 92.5 wt parts, 
and except for adjusting for the weight of that part of the compound with water, 
an ink composition the same as Embodiment 1 was made. 

0036 

Next, refillable water-based ballpoint pens were made by filling the various ink 
compositions of the aforementioned embodiments and comparative examples 
into ink storage tubes: A reverse flow prevention agent was packed in the rear- 
end of the ink composition filled in these ink storage tubes in order to follow the 
ink as it flows out. A tip stopper that mates with a ball tip was connected to the 
front end. Again, these water-based ballpoint pens that were filled with various 
ink compositions were evaluated for whiteness and erasure when marking pn 
cloth, storage stabilit y of the ink composition, and writing characteristics as a 
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Further, refillable water-based ballpoint pens were used as described above in 
the embodiments and comparative examples, but water-soluble ballpoint pens 
that have a non-refillable ink storage tube as the structural element could be 
applied. 

0038 

A ball with a diameter of 0.8 mm was used for the ballpoint pens tested above. 
However, a ball diameter in the range of 0.3-1 .2 mm could be suitably used in 
the water-based ballpoint pens filled with the erasable ink compositions of the 
present invention, and it is optimum to use a ball diameter in the range of 0.6-0.8 
mm. 

0039 

In addition, the whiteness of a mark written on black cloth was measured using a 
meter (product name "CR-241" manufactured by Minolta Co.) in conformity to the 
method cited for items stipulated in JIS Z8729. The measurement results are 
indicated in measured color values of "LY A larger "L*" value indicates a higher 
degree of whiteness. 

0040 

The erasing characteristics were evaluated by measuring the color values for the 
mark, the black cotton cloth, and the mark after erasure by ironing using the 
following equation. In the following equation, the "L*" value indicates the 
measured color value of the mark, the "L0*" indicates the measured color value 
of the black cotton cloth, and the "L1 *" indicates the measured color value after 
erasure by ironing. 

The erasure characteristics (%)={(L*-L1 *)/(L*-L0*} x 1 00 

• 0041 ; ' - 

The storage stability was evaluated by placing some ballpoint pens straight up 
and some at a slant in temperatures of 50° C, 4°C, and room temperature 
respectively. The separation of the ink was visually observed after one month. 

.0042 • . . i:.-V.;-:V'-^ 

TTie~writing characteristics as a chalk were evaluated by actually writing on black 
cotton cloth. 
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Table 1 







Embodiment 




Comparative example 




1 


2 


3 


4 


1 






Polyethylene wax 
dispersion (Solid 
weight) 


50.0 
torn 




15.0 
(6.0) 


81.5 
(32.6) 


50.0 
(20) 


10 
(4.0) 


92.5 
(37.0) 


Polyethylene wax 
(Powder) 




15.0 












Rhamsan gum 


0.15 




0.2 


0.15 




0.15 


0.15 


Xanthan gum 




0.2 












Polyoxyethylene 
nonylphenyl ether 




3.0 












Moisturizing agent 


6.0 


4,0 


2.0 


3.0 


6.0 


6.0 


6.0 


Preservative, 
antiseptic _ 


0.5 


1.5 


0.5 


0.5 


0-5 


0.5 


0.5 


Water 


43.35 


76.3 


82.3 


14.85 


43.5 


83.35 


0.85 


Degree of 
whiteness (L*) 


62.75 


41.16 


42.65 


72.38 


56.72 


21.32 


72.4 


Storage stability 
characteristics 


Satisfactory 


Satisfactory 


Satisfactory 


Satisfactory 


Separated 


Satisfactory 


Satisfactory 


Erase 

characteristics (%) 


100% 


98% 


100% 


100% 


97% 


98% 


98% 


Writing 

characteristics 


Satisfactory 


Satisfactory 


Satisfactory 


Satisfactory 


Too much 
ink 


Satisfactory 


Scratchy ink 



0044 

The water-based erasable ink composition for ballpoint pens filled with the ink 
composition of the present embodiments could be used with light pen pressure. 
Just a small amount of ink flowed out of the pen, the line width of the marking 
that appeared on the cloth was constant, there was no light and dark shading of 
the line, and there was ho deposit of colorant on the tip of the pen. 

0045 . 

On the other hand, when the ink composition of comparative example*!, which 
contained the polyethylene particles but did not contain polysaccharides, was 
used for ballpoint pen-type chalk, it lacked storage stability, there was separation, 
and too much ink flowed out In contrast, the ink composition of the embodiments 
had satisfactory whiteness, superior storage ability, and'satisfactory erasure and 
writing characteristics. ... ' " • 
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Moreover, to guarantee sufficient whiteness on the line marking, it is preferable 
to compound 5 wt% or more of polyethylene particles as solid weight. On the 
other hand, if an excess of 35 wt% polyethylene particles are compounded as 
solid weight, the viscosity increases, the flow of the ink onto the cloth 
deteriorates, the writing characteristics decrease, and it is not necessarily 
suitable as a water-based ballpoint pen, and in particular as a ballpoint pen-type 
chalk. 

0047 

Effects of the invention 

As described above, the ink composition of the present invention is a water- 
based erasable ink composition for ballpoint pens that contains dispersed 
polyethylene^particles as the colorant, and that contains polysaccharides. 
Therefore, the present invention can be used with light pen pressure, only a 
small amount of ink flows out, and the line width of the markings that appear on 
the cloth are constant and do not have light and dark shading. Further, the 
colorant does not deposit on the tip of the pen, the markings can be erased by 
heating, such as by ironing, and the marking can be easily removed by washing 
with water. 

0048 

Moreover, the ink composition of the present invention has particularly superior 
storage stability, wherein the polyethylene particles do not separate from the ink 
composition. The markings have superior whiteness. 

.'0049.; • 

Consequently, the present invention can be suitably used as a ballpoint pen-type 
chalk. Also, no only can the present invention be used as a ballpoint pen-type 
chalk, but it can also be used as a "ballpoint pen for erasable writing" which is of 
extreme interest because it has never been offered before. The present invention 
can be applied in a wide variety of uses. 



<19)H*BMWOT (JP) (12) & f|fj 4# I1F 4>t 15 < A "> 



(43)& 



<ii)*miMftn»* 

4^^2000-26783 
(P2000 -26783A) 
¥j£12<F 1 J325B (2000. 1.25) 



(51)Inta T 
C0 9D 11/18 



FI 

C0 9D 11718 



r^n-K(^#) 
4 J 0 3 9 



(21)ffl»S^ 


OTPRO-211928 


(71) tHHA 390039734 








(22)ffl»B 


3F«10¥ 7 S 10 B (1998. 7. 10) 








.20^ ; . 






C72)«9i# itS #- 






*EflWcEm3(OfiK*il 1 TI 10S17* 












(74)f^SA 100104581 












F^-A(£#) 4J039 ABOl A001 BE01 BE22 CA06 






EA18 FA03 CA27 



(54) (B9j<b*iw #-;i^>ffi*tt«*tt-<>+»a» 



afcr* o i o -c t» »*ivjaH 

X* #V^1/ VlHW'f- v^ttMW k 4».- 

tJtLTIll^ftT5-3 5Sa%*S-U 5 

£4 > LXO .01-5 £ft%£*TL 

t^s. ;;. ... 



( 



imxm 1 1 ttf&ztifz* y x^-u >®?*m?!Mb 

LXS W L , 5 <=> C^lgSS: £-*f-f 5 tf-zl^y 
y* &fi£flJ. 

(BUM 3] .1?yxf-uy.aTPottfi5*co. 3-10 

tt'f y* 

C!3*iS4 ] .-If y xf-uyfiw. *£x-?/Ui/ 3 y 
Xl±*ttr-f a yfc LTIii-&Sii-C5:SiS*JS 
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/i/. .■iryxf-uy-^ya— /u. xf-uy/ya-yurfl 
Srf S i fc fr'TS S.^/Kylff nfflfc fCW* 



10 



( 4 ) H2 0 0 0 - 2 6 7 8 3 ( P 2 0 0 0 - 2 6 7 8 3 A 

6 

[00 24 ] S^l<7>fiB3fi(i, &aS5g$fi..5k<7) 

(±^v^'.. o. 5-ioas%r+*^miir^-c*)4 
4? m~m\i i - 3 « . £Sffieo«ffia# o 

ScOCB#ra* { A^5fc^C. e§f>*fr£A<31<*$. 

100253**:. y*m.wzu. m 

Sfafo* r rn 7-t;UXL-2 j RtfRBBS£lfctt§$ 
R&ffiJWOffifflSliO. 1-2. 0Ii%t+*H^ 

r&o. tfjamib.' 3-1. o.ss%t'&&.'r 

RfiawiofiEffla*«o . i sa% 1 ojS/i^^iWU 

L < . ZtUZtt LT 2. 0 SS% rail 

(0026 ].'-*a^i*aw8s*ts . o- 

(± 1 0 0- 1 0 0 0 0 c p s -C^SC fcA < altV^. 
(0027] WW^^-zl^^TOcffilljettHr yi 

^'Jx^-uyfe^ab^^i. 
r^S^^A^^^StJa^L^^iK'J x-f-u: 

9 ■< rX'i-mx.--?iV : J 3 y 9 4 TWtttiMiZn 
/fy^€«U)fc-r-5. 

( 0 0 2 8] . 
1?^o^-y^yffl*1x1Bitt'f y=«f«j£^&^ 



20 oaa?s 



30 



(0 0 29 3 



# 'j x-f - 1/>7 7 ^ ZXY/iriS a y ( 0 %) . 

( mm^ssi^ms^ ?m x*\sy? -/ 7^gj-i37 j > 

yL>?ViJl» ( £a a a«^^ttSfa!fl« r K7 C 2 3 3 j ) 



(0 0 30 3 



(Hi«M2) 



5 0. oils 

: o . i saaa 

^i:6X0lUS^ 

■ : : . ; '..-o.^;2!ii«.': 
■■a. i . 3 sis 

4 3. 3 53 



15.0 



[003 1] 



[0 0 3 21 



(5)ra2 000-26783(P20 0 0-26783A> 

7 8 

.-l?'j5r^yxf-b^y-/W7x--;Pi— f/K^-aW?) 3. 0! 

XtfA (ZS^£&»ffiQ°n* TKELZANj) 0.21 

^'J-fc'j^ (filSSfl) 4. 0] 

(R6KRS«ffi) i. 5 sag 

* ~ 76. 
(HteH3) 

^JlfUy???^?*-;?^ 15.0 

(Wi*fl:^ass<7)iSo e !A ^Wf-u v7-/:7xcj-i37j > 

yUWijK r K7C2 33 j ) V 6- 2] 

xf-Vv^»ja-/Kfi5SSil) ' 2.01 

rn^-t/UXL-2 (RfilSfifiaBW. -fcf**ttS!iSaS) 0.23 

a- MM HH (RSKfifitttSl ftfflS8IEttS8iSa*) 0. 3fiftS 

* 82. 3; 



irs)X&VVVv?XttfrV*V (W&k*Q%) 81. 5 

?j*-ry#j* (E&^&immti& <" k 7 c 2 3 3 j ) 

To?-fc/l,XL-2 '(BMISNIMw -e^fcSSSift*) 

2- mm f h (Kwit&at^. ftmrnrntsmaz) 



30 



* 

[00 331 ( ftttfll ) XJC0I 1 <0E-&ffljfii»^5A 

[0034] ( it«w 2 ) £i&0! 1 «oE-&ffldfc* y x 

f-Uy7-y^^CJ-137Sr50 . OfiiSto** 10. OS 

i in fc* >=* uufcftfcaflsLfc. 
[ 00 3 51 (&«0!3 ) S*»m ^s^ate* ux 

*U>''7y7*CJ-137£50. 003*69 2, 5* 

[ o o 3 6 ] Jj^^^iweio^y^a 
t^*ixiwU&.. its**. - 

(0 0 37] Srfc. ^i^ilflfcWHrJl. x£<&it ; 
0 ".' b 7 .4 -/W«iS^*tt*-/l>*y £ JBw*fc0«: nu 

[00 3.8 ] ±Ettff *-n^y<o*-^aiiO . 8 m * 50 



0. 15! 
3. 01 
0. 2SftS 
0. 3SSS 
14 . 8 

1*^3E«t>i7ktt#-/l^y t fC(±, 0 . 3- 1 . 2 
mmO#-;WS<Ot<OA<iff3a{=0EfflT , SV4»-CfcO; 6 
— .0'. 8mmO#-/l<g<0fc<WfikaCfl£ffl"C&S. 
[0039 ] SfeSI±. H&0«R^%(CS£L^ 
t'tf)*.. fflSit ( 3/**$JnMi6 f CR-24 
1 j ) fcfflWC J I S Z872 9TSftfeil^!j«K0 

ft j T^t. r Lit j tt6<*SvMi^efifl6WKV^i: 

[0 040 ] ffiittli. «*, MtmWLVT+ay 

a. asw*. i"L6 j aiiaaioatefl. r toftj ii 

(%) = t < L&'-L 1 ft > / CLft-LO 

ft.) ) xi oo ■ ■ v./'.,' . 

to 0 4 1 1 mz&m* sot; 4x;atf«a«6*. 

i-r/ra-f-y*<^£l^'c^ 

fc. ■-v/'^ •■' ■ V-;/'" 

[0042] +r*£\*X<r>mm* ft££B£%(cH 

[0 04 3] ■"• 

can 



(6) S3200«-26X33 < P 2 0 0 0-2 6 7 8 3 A) 
9 10 







ttHWl 


i 


2 


3 


4 


1 


2 


3 




00.0 
(20) 




15.0 
(6.0) 


61.5 

(32.6) 


50.0 
<20) 


10J> 
(4.0> 


92.5 

(?™> 






15.0 














0.15 




0.2 


0.15 




0.15 


0.15 






0.2 




.-A 












3.0 














6.0 


4.0 




o n 

o.U 




■o.O 


a a 
D.U 




0.5 


.1-5 


0.5 


0.5 


OA 


0.5 


OA 


* 


43.35 


?6.3 


82.3 


14.86 


43.5 


83.35 


0.86 


a tar a*) 


62.75 


41.16 


42.65 


72.38 


56.72. 


21.32 


72.4 












im 




ft# 




100% 


98% 


100% 


100% 


97% 


98% 


98% 










&# 


a? 







[ 0 0 4 4 ] *9ym&t **«J«1!j*3taLfc*ttjH * C 0 0 4 7 1 

10 0 4 5] -eo-^r. Wx>u*s*i±*i!rLTv* ssajfi#^$:<-c-rA. ^ratt*3u»*>8i|ga t --je 

(00 4 61 i/tv a»t+^assii«-rsK:«. 30 tc. sESKoefefficflWi-cws. 

,1fyxf-uy^^iBB«i:LT5Sft%CUJS-a-fS (00491 8£r>"C. a fc UTffac 

fcLT3 5£*%*8;tTE*Lfc**li. mix. ^Ctt£<S«S*Tv^fcC*<^MM= 



